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Abstract-In 1986, a prospective cohort study on diet and cancer was started in The 
Netherlands. The cohort (n = 120, 852) of 55-69 year old men (48.2%) and women (51.8%) 
originates from 204 computerized municipal population registries. At baseline, participants 
completed a self-administered questionnaire on diet and potential confounding variables. In 
addition, about 67% of the participants provided toenail clippings. Cancer follow-up consists 
of record linkage to a pathology registry and to cancer registries. The initial interest is in 
stomach, colorectal, breast and lung tumors. A case-cohort approach is applied, in which 
detailed follow-up information of a random subcohort (n = 5000) provides an estimate of the 
person-time experience of the cohort. Exposure data of the subcohort will be combined with 
those of incident cases, yielding exposure-specific incidence rate ratios. The intraindividual 
variation in determinants is estimated by annually repeated measurements (n = 250) within the 
subcohort. The rationale, efficiency aspects and study characteristics are discussed. 
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INTRODUCTION 

The possible role of dietary factors in the eti- 
ology of human cancer continues to be a subject 
both of research and debate. Various estimates 
have been produced on the proportion of cancer 
cases attributable to diet and other factors [l-3]. 
It has been rather difficult, however, to identify 
specific elements of the diet as being causative or 
preventive. Analytical epidemiological studies 
on diet and cancer have been mostly of the 
case-control type; their results often seem 
to lack consistency, which may be attributed 
partly to the potential for selection bias, 
and, particularly in dietary studies, recall bias 
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[4]. Considering that large-scale randomized 
controlled dietary intervention trials are rarely 
feasible (because of financial, blinding, com- 
pliance and ethical reasons), prospective cohort 
studies are often proposed as the alternative 
method of choice. At the same time cohort 
studies are commonly regarded as prohibitively 
expensive, notably studies among the general 
population. The costs generally originate from 
recruitment of the study population, (baseline) 
exposure measurement and follow-up. Thus, 
there is a need for cost-efficient prospective 
cohort studies [4]. 

Various ongoing cohort studies on diet 
and cancer have been published, with widely 
differing characteristics. The following serves 
merely as a general description of the character- 
istics, supplemented with some examples of 
studies, without attempting to be complete. 
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Most studies are conducted in the general popu- 
lation (e.g. [5,6]) or in a captive (occupational) 
subgroup of specific gender (e.g. [7]); other 
studies use groups with specific dietary habits 
(e.g. [8-IO]). Studies may have been started as 
such or have been attached to existing data 
collection structures as a census (e.g. [I 11) or to 
a screening program (e.g. [12, 131); others have 
made use of existing biological banks, usually 
without any dietary assessment (e.g. [14, 151. 
Dietary assessment may include a limited (e.g. 
[ 11, 161) or more extensive questionnaire [7, 171, 
with the length usually inversely related to 
sample size. Still other studies have used a single 
24 hr dietary recall [ 18, 191 or cross-check 
dietary history interviews [20]. Because of their 
characteristics, some studies will yield data on 
overall dietary habits, which can hardly be 
translated into nutrient intakes. In addition, 
it might be difficult to generalize such results 
from studies when conducted in Japan, to 
Western Europe or the U.S. Studies that 
address the issue of nutrient intake or use 
biochemical markers generally take a relatively 
long time to yield a large number of cases 
because of the small study size. Indeed, a combi- 
nation of dietary assessment and biological 
sampling on a large scale is rare [7], whereas 
both sources of information are likely to be 
complementary. 

Our objective was to design an efficient, 
large-scale study among men and women that 
combines extensive dietary assessment with bio- 
logical sampling, and that yields a sufficiently 
large number of cases within a reasonably short 
follow-up period. Efficiency in this respect refers 
to selection of the study population and area, 
determinant contrasts and their measurement, 
biological sampling, follow-up, data processing 
and statistical analyses. The cohort study was 
started in 1986 and was preceded by a pilot 
study in 1984 and 1985 to evaluate the feasibility 
of the project and develop the methods to be 
used. After presenting the general outline of the 
study [21], the various design considerations and 
decisions will be discussed in detail. 

GENERAL OUTLINE OF THE COHORT STUDY 

The primary purpose of the study is to 
investigate the effects of fats, vitamins, fiber, 
alcohol, selenium, nitrate, sodium and calcium 
on the development of gastric, colorectal, breast 
and lung tumors. Cancer risk associated with 
specific dietary patterns will also be evaluated. 

These tumor sites chosen because of their 
suggested relationship with dietary factors 
(e.g. [22,23]) and their high incidence in The 
Netherlands [24]. 

The study is conducted among 55-69 year old 
men and women. Subjects originate from the 
general population sampled from municipal 
population registries. The pilot study indicated 
that a fairly large contrast in dietary intake 
exists in this population. To increase the 
contrast in the cohort still further, individuals 
with special dietary habits (e.g. vegetarians) are 
overrepresented. Information on determinants 
is obtained by a self-administered questionnaire 
and collection of toenail clippings. The 1 l-page 
questionnaire contains 6 pages on food habits, 
supplemented with questions on potential con- 
founders and other independent risk factors. 
These include: smoking and occupational 
history, socioeconomic status, history of 
selected medical conditions, family history of 
cancer, chronic drug use, reproductive history, 
obesity and physical activity. The cohort is 
constituted by the 120,852 subjects who com- 
pleted the baseline questionnaire that was sent 
to a total of 340,439 subjects. 

Follow-up for cancer incidence will be per- 
formed by record linkage to PALGA (a data 
base on Dutch pathology reports) and to the 
cancer registries. During the first 5 years of 
follow-up, approximately 250 cases of stomach 
cancer, 450 colon, 300 rectal, 800 breast and 
1200 lung cancer cases are expected to arise 
from this cohort, taking mortality into account 
[25,26]. 

A case-cohort approach is applied, by select- 
ing a random subcohort (n = 5000) from the 
large cohort immediately after identification of 
the cohort members. This subcohort is being 
followed up for migration and vital status 
by contacting the participants and the munici- 
palities. As will be discussed, for testing the 
primary study hypotheses a subcohort size of 
3500 is sufficiently large. Therefore, question- 
naires and toenail specimens are initially pro- 
cessed only for a random subsample of 3500 out 
of the 5000 subcohort members. However, the 
person-time experience is also collected for the 
remaining 1500 subjects, whose covariate data 
will be processed when hypotheses regarding 
rare exposures responsible for a small pro- 
portion of specific tumors are of interest [27]. In 
the statistical analyses using the proportional 
hazards model [28], stratification on year of 
follow-up will be employed to investigate the 
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Fig. I. Design aspects of the prospective cohort study. x, random sample; m, males; f, females. 

influence of possible preclinical disease at the 
start of the study. The intraindividual variation 
in determinants will be estimated by repeating 
the questionnaire annually in subsamples 
(n = 250 each) of the subcohort. These design 
aspects are depicted in Fig. 1. 

SELECTION OF THE STUDY POPULATION 

Age at entry 

Because it has been suggested that diet pre- 
dominantly exerts its role on the later stages 
rather than the early stages of tumorigenesis 
[23,29], this cohort study is conducted among 
elderly people aged 55-69 years at entry. Also, 
younger individuals generally show less stable 
dietary habits, because they tend to consume 
more new foodstuffs [30]. In two longitudinal 
Dutch studies, changes in nutrient intake 
over a 3 year period have been studied 
using interperiod correlation coefficients. The 
decrease in correlation among women around 
menopause [31] was much smaller than among 
adolescents [32]. Although adolescents are 

relative and 
attributable 

risks 

dietary variation 
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an extreme category in this respect, this com- 
parison provides some evidence for higher 
stability at older ages. 

In the age group well above 70 years, prob- 
lems may occur with the dietary assessment, and 
there is a tendency for underreporting and 
less histological verification of elderly cancer 
patients. Finally, a relatively short follow-up (5 
years) of a large cohort from the selected age 
stratum will yield a sufficient number of cases to 
perform meaningful statistical analyses, i.e. 
minimally 300 cases per tumor site. 

Size and area 

In order to obtain this number of cancer 
cases, it was estimated that a cohort size of 
150,000 subjects is required [33]. The choice of 
the study population is then determined largely 
by recruitment efficiency and the required 
accuracy of identifying information in view 
of the proposed method of follow-up (i.e. 
record linkage). In The Netherlands, (computer- 
ized) municipal population registries contain 
highly accurate identifying information on every 
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citizen, and constitute an efficient sampling 
frame for the general population. Since a mailed 
data collection procedure would be used (with a 
lengthy questionnaire), the aim was to start with 
an initial sample size of 350,000 subjects in 
order to establish a cohort of about 150,000 
respondents. 

The study area was defined in terms of 
municipalities satisfying the following eligibility 
criteria: (a) availability of a computerized popu- 
lation registry; (b) sufficient cancer follow-up 
coverage. 

In 1985, 323 out of the 714 municipalities 
were computerized; 300 (93%) of them agreed 
to provide in 1986 a gender-stratified random 
sample of specified size, equivalent to 40% of 
each municipal 55569 years age stratum. Cancer 
follow-up coverage was determined as follows. 
Recently, two sources of incident cancer cases 
have become available: PALGA and 9 cancer 
registries. Since both PALGA and the cancer 
registries were not yet operating in the entire 
country, a list of collaborating hospitals (in 

1986) was obtained. Together with data on the 
municipal origin of all patients admitted for 
cancer to these hospitals (obtained from the 
National Health Care Information Center), 
expected municipal follow-up coverage degrees 
were calculated per tumor site of interest. From 
the list of 300 computerized municipalities, 204 
were selected with a coverage degree exceeding 
75%, yielding a tentative initial sample of 
almost 340,000 people. The estimated mean 
coverage degree for cases of any of the 5 tumor 
sites of initial interest was 93% in this case. 
Loss to follow-up due to migration out of the 
coverage area (estimated at 1.9% in 5 years) is 
taken into account in this estimate. The location 
of the 204 selected municipalities is displayed in 
Fig. 2. Municipal samples were selected in 
May-August 1986, accumulating to 339,733 
subjects. 

Recruitment of subjects with special dietary habits 

Apart from sampling and follow-up con- 
siderations, the expected exposure contrast (and 

Fig. 2. The location of the participating municipalities in The Netherlands. 
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its temporal stability) in the selected study 
population needs to be contemplated. It has 
been suggested that in Western populations the 
contrast in exposure may be small when study- 
ing individuals within one region or country 
[34-361. In our pilot study we have evaluated the 
dietary intake in the proposed study population, 
which showed a rather large dietary contrast 
(e.g. mean + SD of dietary fat as percent of 
calories was 40.3 + 5.5%). Within western 
societies, this variation can be regarded as size- 
able. It can be further augmented by extending 
the study to other countries with different 
dietary habits or by overrepresentation of indi- 
viduals with deviant food habits. With the 
former approach, problems may arise with 
confounders and standardization of dietary 
assessment, in view of different eating patterns. 
These problems are less serious when the second 
approach is used. Therefore, subjects of 55-69 
years and eating meat less than twice a week 
were invited to participate by advertisements 
and leaflets in life-style magazines and health 
food stores located in areas covered by PALGA 
or the cancer registries. During the period of 
recruitment (April-July 1986) about 1000 
persons applied; 30% of all applicants were 
living outside the covered areas or did not 
have the correct age at entry. For some of the 
remaining subjects, extra contacts were needed 
to obtain complete and correct identifying 
information, even though standard application 
forms were used. Altogether, 706 eligible 
“vegetarians” were recruited in this way. 

ASSESSMENT OF DIETARY EXPOSURE 

Choice of dietary assessment method 

Whereas a large interindividual variation 
in exposure is desirable and variation within 
subjects should preferably be minimal for obser- 
vational etiologic studies, it is the ratio of intra- 
to-interindividual variation which determines 
whether meaningful contrasts in exposure can 
be studied. When this ratio is large, substantial 
random misclassification will result in attenu- 
ated measures of association between exposure 
and disease [37]. The variance ratio is in turn 
determined by the exposure characteristics of 
the study population, combined with the dietary 
assessment technique that is being used. In a 
transitional study population with rapidly 
changing dietary patterns as in Japan [38] and 
consequently a large interindividual variation 
in food intake, compared to intraindividual 

variation, a relatively simple method may 
suffice [ 111. Compared to the rapid and dramatic 
changes in Japan, changes in per capita food 
intake in The Netherlands are moderate [39]. 
Our study population will therefore show less 
heterogeneity (but also relatively stable dietary 
habits). In order to minimize misclassification, 
this requires an elaborate dietary assessment 
method with a reference period of one year, 
covering seasonal variations. The dietary 
history can be used for this purpose, but 
the interview method is laborious and imprac- 
tical in large-scale studies. Therefore, abbre- 
viated methods like the (semiquantitative) food 
frequency questionnaire (SFFQ) have been 
developed, which can be self-administered. The 
validity and reproducibility of the SFFQ have 
been studied recently [4043]. Combined with its 
feasibility, these results make it the method of 
choice for this cohort study. Furthermore, by 
repeating applications of the method annually 
to samples of the cohort, estimates can be 
made on the intraindividual variance in annual 
intakes. These estimates might also be used 
to improve estimates of the rate ratios and 
associated confidence intervals [44,45]. 

Construction of the dietary questionnaire 

A prerequisite for the development was that 
the questionnaire should be aimed at measuring 
the contrasts in dietary intake that exist in the 
cohort and it should be self-administrable. The 
construction of the questionnaire is described in 
more detail by Bausch-Goldbohm et al. [46]. 
Briefly, in 1984 and 1985 detailed dietary history 
interviews (covering the preceding year) were 
conducted by trained dietitians in a group of 
169 subjects (including 20 vegetarians) of similar 
age and gender structure as the cohort popu- 
lation. After calculation of the intakes of 15 
nutrients of interest (related to the hypotheses), 
multiple regression analyses were employed 
together with residual analysis, to select those 
food items that predicted most of the inter- 
individual variation in the nutrient intakes of 
interest, as measured by the dietary history. 
Furthermore, the need for including questions 
on portion sizes was also evaluated by this 
method. Finally, the remaining list was supple- 
mented with some items in order to maintain a 
logical (dietary) structure in the questionnaire. 
The result was a 6-page dietary questionnaire of 
175 food items, that explained the variance in 
nutrient intake as measured by the dietary 
history, ranging from 86% for vegetable fiber to 
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100% for alcohol. The validity of the final 
version, that was used in the cohort, is further 
being tested against the dietary record method 
and the dietary history method in ongoing 
substudies. 

Choice of biochemical markers 

Because of the potential problems associated 
with the assessment of food intake, the use of 
biochemical markers of dietary exposures has 
been proposed as an objective, “hard-evidence” 
alternative. Although the use of biological 
specimens like plasma seems attractive in that 
the biochemical markers address the nutritional 
status more .precisely, they nevertheless suffer 
from some inherent problems as well. The 
marker may not properly reflect long term 
nutritional status (e.g. [47]); large intra- 
individual variations in the marker content may 
result in a high ratio of intra-to-interindividual 
variation (e.g. serum cholesterol or urinary 
sodium). For retrospective etiologic studies, 
various markers may be of less value since the 
tumor may have altered the marker level, as has 
been shown for plasma Se, vitamin E and retinol 
[48-501. In prospective studies, the collection, 
storage and analyses of specimens may be pro- 
hibitively expensive, leading to smaller cohorts 
with decreased power and an increased risk of 
chance findings. A promising exception to this 
is toenail specimens. These reflect long term 
intake of several micronutrients (e.g. selenium 
or zinc [51, 52]), and the specimens can easily 
be collected, transported by mail and stored 
at room temperature [5 11. Given these 
characteristics and the study size, we included 
the collection of toenail clippings in our study. 

BASELINE EXPOSURE MEASUREMENT 

Conduct of baseline measurement and response 

In September 1986, the 340,439 selected 
subjects were invited by mail to complete the 
questionnaire and collect toenail clippings. To 
return their completed questionnaire, respon- 
dents were offered the choice of using a business 
reply number (used by 33% of respondents) or 
(preferably) to provide their own stamp (used 
by 67%). The acceptability of this approach 
had been tested in the pilot [53]. Several large 
municipalities had explicitly stated, for reasons 
of privacy protection, that the selected subjects 
could only be approached once, without use 
of reminders. To elevate the response rate, a 
nationwide publicity campaign accompanied 

the baseline survey. Completed questionnaires 
were returned by 120,852 subjects (response rate 
35.5%; men 34.5, women 36.6%). An estimated 
67% of the respondents also provided toenail 
specimens. The first page of the questionnaire 
was optically scanned to define the cohort, to 
check specific identifying information needed 
for future linkage (e.g. date of birth, twinship). 
This page also contained questions on the 
presence of cancer and other conditions, overall 
smoking habits and special food habits (i.e. 
vegetarianism, veganism, etc.). 

Some baseline characteristics of the cohort 

The cohort is composed of 58,279 men 
(48.2%) and 62,573 women (51.8%). To exam- 
ine whether the response in our study had 
affected the determinant distributions (e.g. did 
primarily non- or ex-smokers respond?), an 
analysis of response rates was carried out as far 
as the available sample data on nonrespondents 
permitted. Also, data from the first page of the 
questionnaire were used. Table 1 shows the 
response rate according to age and degree 
of urbanization of municipality of residence. 
Table 2 shows the distribution of marital status, 
smoking habits and overall frequency of meat 
consumption in the total cohort. No data 
on these variables are available for the non- 
respondents, but for the first two variables 
national large-scale survey data do exist [54,55]. 

Furthermore, after the cohort was identified, 
a random sample was selected in 1987 to 
validate the dietary questionnaire against the 
dietary record method, using 9 recording days 
evenly distributed over the year 1987/1988. 
Available data at this moment permit a com- 
parison of the intake of several nutrients of 
cohort members with data from a recent 
national survey in which a 2-day dietary record 
was used [30]. Results for caloric intake and 
calorie providing nutrients are presented in 

Table I. Response rate to baseline measurement among men 
and women according to age and degree of urbanization 

Response rate (%) 

Men Women 
Variable (n = 58,279) (n = 62,573) 

Age (yr) 
55-69 34.6 38.8 
6044 35.1 36.8 
6569 33.6 34.1 

Urbanization of municipalities 
Rural 34.5 39.9 
Semi-urbanized 35.9 39.4 
Urbanized 33.9 35.3 
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Table 2. Distribution of marital status, smoking habits and overall 
frequency of meat consumption among men and women in the total 

cohort and in The Netherlands 

Variable 

Men(%) Women(%) 

Cohort Netherlands Cohort Netherlands 

Marital status 
Not married 3.8 6.2+ 8.4 1.1* 
Divorced 3.6 4.2 4.4 4.8 
Married 88.9 85.3 69.9 68.1 
Widowed 3.1 4.3 11.2 19.4 

Smoking habits 
Never 9.3 4.0t 58.5 53.01 
Ex 48.8 51.0 20.7 27.0 
Current 41.9 45.0 20.8 20.0 

Meat consumption 
(freq. per week) 

o-1 I.91 3.6$ 
2-3 4.9 1.7 
4-5 24.4 29.1 
6-I 68.8 59.8 

*Age category 55569 yr [54]. 
Bmoking habits in 1983, 51+ yr [55]. 
$No large-scale reference data available in The Netherlands. 

Table 3, indicating comparable intake estimates 
in the two studies. 

These data indicate that the response to the 
baseline measurement has not adversely affected 
determinant distributions, in the light of etio- 
logical analyses. Although of less importance, it 
can also be concluded that no large deviations 
from representativeness with respect to these 
variables are evident. 

FOLLOW-UP AND ANALYSIS ISSUES 

As mentioned earlier, follow-up for cancer 
in this cohort of 120,852 subjects will consist 
of record linkage to PALGA and the cancer 
registries. As an alternative to a classical cohort 
analysis, the covariate histories of incident cases 
could also be compared to those of a control 
group in a nested case-control study [56,57]. 
However, one would then need to wait until 
case occurrence for efficient matched sampling 
and subsequent standardized questionnaire pro- 
cessing for cases and control subjects. To over- 

come this problem, we employed a case-cohort 
(case-base) approach, as proposed by Miettinen 
[58] and Prentice [59], which offers the possi- 
bility of data processing during rather than 
after case ascertainment. In this approach, the 
denominator information of the rates (i.e. the 
accumulated person years of the entire cohort) 
is estimated using a subcohort of sufficient size, 
while cases are enumerated for the entire cohort 
(numerator information). 

Required size of subcohort 

Determination of the required subcohort size 
(3500) for testing the primary hypotheses in the 
case-cohort study was initially based on asymp- 
totic relative efficiency comparisons for risk 
ratios. Efficiency results regarding rate ratios of 
Self and Prentice [60] had not yet been published 
at the time the decision on size had to be made. 
The asymptotic variances for the logarithm of 
the risk ratios estimated from the classical full 
cohort design (denoted by VCO) and from 
the case-cohort design (VCC) were calculated 

Table 3. Mean caloric intake and its contributors among men and women in the cohort, 
as calculated from 9-day dietary records, and in The Netherlands (2-day dietary record) 

Variable 

Men Women 

Cohort Netherlands* Cohort Netherlands* 
(n = 60) (n = 431) (n = 52) (n = 460) 

Caloric intake (kcal) 2408 2564 1981 1946 
Fat (% energy) 40.0 41.2 40.7 41.1 
Protein (% energy) 14.1 13.7 14.4 14.9 
Carbohydrates (X energy) 40.9 40.2 42.1 41.2 
Alcohol I% enerev) 5.0 5.0 2.8 2.7 

*Ministry of Welfare, Public Health and Culture [30]. 
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under simplifying assumptions: no competing 
risks, negligible loss to follow-up, and for a 
single dichotomous exposure variable. With S 
being the ratio of the subcohort size to the 
expected number of cases, VCO and VCC were 
calculated for a range of values of relative risk 
(RR; O.l-IO), control exposure probability (a; 
2-90%) expected 5-year cumulative incidence 
(CI; 0.2-2%) and S (l-25). As an example 
of a typical situation for a dietary exposure, 
Fig. 3 shows a plot of VCC against values 
of S for RR = 2, cx = 33%, CI = 0.2% (female 
rectum cancer), CI = 0.4% (male stomach) and 
CI = 2% (male lung), respectively. This figure 
illustrates that the variance estimate (or confi- 
dence interval) for the less common cancers will 
never be as small as that for lung cancer. The 
graph further indicates that for female rectum 
cancer the decrease in variance is minimal when 
S is increased over 16, while for male stomach 
and lung cancer this value of S is approximately 
8 and 2, respectively. 

For the various tumor sites, the relative 
efficiency VCO/VCC [27,61] was then consid- 
ered. Figure 4 shows VCO/VCC as a function of 
RR for a = 33%, CI = 0.4% and S = 1,2,4,8,16 
and 25. Figure 4 indicates that S-values of 8 or 
higher are clearly sufficient over the entire range 
of RR-values. Similar results were obtained for 
the other tumor sites. 

After considering the relative efficiencies 
under various conditions for various subcohort 
sizes and the added cost of processing additional 
questionnaires, we decided to choose a random 
subcohort of 3500 subjects. For most tumor 
sites, S-values or more are attained with this 
subcohort (e.g. 9 for male stomach and 16 for 
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Fig. 3. The variance of 1ogRR as a function of the ratio 
(subcohort :cases) for 3 cumulative incidence rates, using 
the casecohort method. VCC, variance of IogRR with 
the case-cohort method; S, ratio of subcohort:cases; CI, 
cumulative incidence; a, control exposure probability; RR, 

relative risk. 
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The relative efficiency of the casecohort vs full 
cohort analysis as a function of RR, for various subcohort 
sizes. VCO, variance of logRR with the full cohort method; 
VCC, variance of IogRR with the case-cohort method; 
S, ratio of subcohort:cases; CI, cumulative incidence; a, 

control exposure probability; RR, relative risk. 

female rectum cancer); for male lung and female 
breast cancer the value of S would be 1.5 and 2, 
respectively. While the associated efficiencies for 
the latter tumor sites would be 5060% for 
various combinations of c1 and RR, it should be 
kept in mind that the confidence intervals would 
still be much smaller than for less frequent 
cancer sites (see Fig. 3). 

To check the efficiency of the chosen sub- 
cohort size with regard to rate ratios and more 
realistic assumptions, parametric relative rate 
regression models for case-cohort studies were 
formulated. Based on these models, simulation 
studies were performed; the results were in 
accordance with those concerning the risk ratio. 

DISCUSSION 

We have started a prospective study on diet 
and cancer in a general population cohort of 
120,852 men and women, in which determinant 
information from questionnaires and from toe- 
nail clippings is analyzed together with cancer 
incidence, using the case-cohort method. Con- 
ducting a study among the general population 
has the disadvantage of possible incomplete 
control for confounding of e.g. occupation as 
opposed to cohorts that are restricted in this 
sense (e.g. [7]). On the other hand, when these 
confounders are measured accurately, it also 
provides an opportunity to evaluate their 
effect modification (e.g. of occupation). The 
choice is usually determined, however, by the 
availability of specific population rosters and 
the possibilities for follow-up. The presence 
of both municipal population registries and 
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cancer registries in The Netherlands offered 
the opportunity for efficient recruitment and 
follow-up of the present cohort. 

Another aspect that contributed to the 
efficiency was the increase in determinant 
contrast in the cohort by the intentional over- 
representation of vegetarians, albeit to a small 
extent. The somewhat disappointing experience 
in the recruitment of these individuals illustrates 
the inefficiency of obtaining large samples 
with accurate data through advertisements, 
as opposed to sampling from computerized 
population rosters with high quality data, 
needed when cancer follow-up is based on 
record linkage. 

Loss to follow-up is the primary source of 
potential selection bias in prospective cohort 
studies (provided it is differential across deter- 
minant strata [62,63]). Therefore it should be 
minimized, like in experimental studies. Hence, 
the study area and population in the present 
cohort study were chosen in a way to ensure 
sufficient follow-up coverage. Recruitment of a 
large general population cohort in the way 
described, implies an incomplete response to 
the baseline measurement. Bias in determinant 
distributions due to nonresponse has no serious 
implications for ratio estimates, even though 
respondents generally show lower mortality or 
disease experience during follow-up than non- 
respondents (e.g. [64,65]). In studies that 
have addressed the issue of nonresponse, odds 
ratio estimates were not significantly different 
between participants and non-participants, 
although both groups exhibited (largely inde- 
pendent) differences in determinant distri- 
butions and disease experience [65,66]. In fact, 
the distribution of risk factors may even become 
more favorable for etiologic studies due to 
response at baseline. This potentially increased 
efficiency is also why intentional overrepresen- 
tation of vegetarians was pursued in the present 
study, and why in an experimental situation 
subjects are allocated equally to determinant 
strata. Data on demographic variables, smoking 
and dietary habits were presented indicating 
that the response did not adversely affect 
determinant distributions in the present cohort. 
To evaluate whether differential loss to follow- 
up occurs, we will compare the determinant 
profile of those lost to follow-up with other 
participants. 

An elderly cohort was selected because di- 
etary habits (and their contrasts) are stabilized, 
and such a cohort will yield sufficient cases for 

meaningful analyses within a reasonable time 
period. It can be argued that evaluation of 
nutritional determinants of cancer acting early 
in life [67] cannot be evaluated with this 
approach. Since it has been suggested that 
various dietary factors act in later stages of 
carcinogenesis and a large-scale study among a 
cohort of e.g. adolescents would be time- 
consuming with the need to consider inter- 
mediate (dietary) events also, this potential 
drawback was accepted. Together with other 
ongoing studies and studies that will investigate 
the role of diet in the earlier stages of carcino- 
genesis, this study will contribute to a better 
understanding of the type, timing and weight of 
the influence diet may have on human cancer 
development. 
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